Summary: The first section of this paper presents a concise analysis of the current world situation in animal health, zoonoses, food production and hygiene and Veterinary Services. The second section discusses future perspectives for healthy animal production in relation to veterinary public health problems. The coming decades will be crucial for the future of Veterinary Services. The protection of human health and the improvement of food production through animal health will continue to be the priorities of these services. Scientific and technological developments and the many associated changes in human living conditions and needs, as well as in animal production, call for a general revision of veterinary philosophy, strategy and programmes. In this context, it is recommended that efforts be made to significantly strengthen activities aimed at protecting human health against diseases of animal origin.
INTRODUCTION
Communicable diseases common to man and animals continue to cause much human suffering and reduced food production. In spite of great advances in the human and animal health sciences and related technology, and despite major efforts on the part of governments to control and eradicate these diseases, none has yet been completely eradicated world-wide. The problems caused by zoonoses in animal populations and in the processing of animal products have recently been complicated by the increasing occurrence of residues of veterinary drugs and other chemicals in food of animal origin. Control of zoonoses and the reduction of residues constitute the major future concerns of Veterinary Services, in particular the veterinary public health component.
CURRENT SITUATION

Animal health
The protection of animal health and the control of animal diseases is an essential component of livestock husbandry. Despite remarkable technical advances in the diagnosis, prevention and control of animal diseases, the poor animal health situation throughout the developing world causes large economic losses and remains a major obstacle to improvement in world-wide livestock production.
There are approximately one thousand infectious and non-infectious diseases of animals, and the extent of losses caused by the complex of these diseases is truly alarming. On the basis of the available data it can be estimated, for instance, that natural mortality in cattle is higher than the figure of five percent which is the average in the most developed countries. Annual world-wide losses are estimated at more than 60 million head of cattle, but in reality this figure is much higher due to high mortality in developing countries combined with high sterility and low birthrate among domestic animals. The mortality rate in small ruminants, pigs and poultry is much higher than in cattle. It is obvious that the number of diseased animals is several times higher than the figure for animal mortality due to disease. The overwhelming majority of animal diseases are not yet effectively controlled (10) .
The number of domestic animals and the quantity of their products is on the increase in world-wide terms (Table I) . Logically, one can assume that the total number of diseased animals is also increasing. Reproduction cycles and animal movements at the local, national and international levels continue intensifying. There is also an increase in the export and import of animals and animal products (Table II) , due to the opening of borders between countries and the strengthening of international trade. In addition, disease propagation is facilitated by the rise of tourist traffic and the greater speed and volume of international transport. Changing patterns in animal production technology and high concentrations of animals, in particular, have created favourable conditions for mass livestock diseases (8) .
Taking these factors into consideration, one can see the magnitude of the task which faces the coming generations in improving animal health world-wide. Although some excellent results have been obtained in eradicating various diseases in many countries (e.g. rinderpest, contagious bovine pleuropneumonia, foot and mouth disease, hog cholera, bovine tuberculosis and brucellosis), these represent only partial success from a global perspective. However, these achievements can serve as good examples and models for future control programmes.
The Animal Health Service of the Food and Agriculture Organisation of the United Nations (FAO) is assisting member countries in solving these problems in a variety of ways. In 1991 more than 200 animal health projects in more than one hundred countries on several continents were being carried out with FAO technical support (13) .
Zoonoses
The mordtoring and control of the whole range of zoonoses and the wide spectrum of susceptible animal species is an enormous task. Only estimates and fragments of information are available from the literature and data published by international organisations such as the FAO, the Office International des Epizooties (OIE) and the World Health Organisation (WHO). There are well over a hundred zoonoses of public health importance, although this is only the tip of the "iceberg" constituted by the total number of these diseases (2, 4) .
Except in a very few countries, knowledge of the frequency and territorial distribution of zoonoses in human and animal populations is unfortunately very limited. Knowledge of many zoonoses is superficial or almost non-existent, while knowledge of those zoonoses which are the object of active control and eradication campaigns is relatively good (e.g. bovine brucellosis and bovine tuberculosis). The extent of knowledge depends first on the epizootiological situation, the activities of Veterinary Services, the capacity and standards of diagnostic laboratories, the efficiency of the reporting system, the type of management and economic conditions. The priority criteria linked with follow-up actions ("information for action") restrict the application of reporting systems to only a few zoonoses of major importance. The best global zoonoses monitoring and surveillance system in operation was developed by the WHO to control rabies, and was put into action in Europe a number of years ago (5, 14, 15) .
For the above reasons, the FAO'/OIE/WHO Animal Health Yearbook information system collects and disseminates data on individual countries only in the form of symbols indicating the existence and estimated occurrence of a particular disease. It is often difficult to report precise data, as the dynamics of disease cause changes in the number of affected animals and outbreaks during the evaluation period, particularly when this is prolonged. For the majority of zoonoses, the ability to detect subclinical chronic cases using traditional methods is very limited. However, it is mainly the lack of staff and funds which precludes the monitoring and control of all zoonoses.
The most advanced control, elimination and eradication programmes for zoonoses in domestic animals exist for bovine tuberculosis and brucellosis. In spite of determined efforts by many countries over the last half century, very few have actually achieved eradication (Tables III and IV) . More than one hundred countries still report occurrence of these two diseases, thus demonstrating the difficulty of eradicating animal diseases of major public health and economic importance at the national and international levels. Control of these diseases is based on long-term research results, rich experience and the availability of relatively reliable diagnostic and control methods. The problem is much more complex, however, and requires a particularly sophisticated programme of measures and inputs.
Even greater difficulties are encountered in controlling and eradicating diseases which affect more than one species, particularly where wild animals are involved. In spite of the extensive efforts made to combat rabies, for example, since the time of Louis Pasteur, this zoonosis still creates serious public health problems in most countries of the world. More than one hundred countries are still reporting rabies occurrence.
The number of countries reporting selected zoonoses occurrence in animal populations is shown in Table V . Salmonellosis does not figure in this table as the available data are incomplete, and the presence of different serotypes creates complications for the international disease information system. However, we can estimate that most countries The FAO Animal Health Service has been assisting many member countries in controlling a variety of zoonoses: regional programmes in Africa for Rift Valley fever and trypanosomosis; a subregional programme in North Africa for screw-worm myiasis; national projects for brucellosis in Egypt, Kuwait and Libya; rabies in Yemen and Oman; parasitic zoonoses in Burundi, Ghana and Yemen, etc. Other projects include: a regional training project in the Near East; national training projects in Mozambique, Afghanistan, Sri Lanka, Uganda, Vietnam, Zimbabwe, etc.; diagnostic laboratories in Angola, Lebanon, Pakistan, the Philippines, Somalia, Vietnam, etc.; vaccine production and control (regional project in Africa, etc.); food hygiene in Bolivia; etc.
Food production and hygiene
Greater productivity, enhanced utilisation of biological resources and a more abundant output of better quality food -all due to progress in the field of animal health -are unquestionably valuable achievements. Although the earth as a whole is now producing more than enough to feed its entire population, there are still more than 500 million undernourished people living on the planet. Information on global production is presented in Table I .
The major responsibilities of Veterinary Services include contributing to improved production and controlling the hygiene and quality of food of animal origin in order to protect the consumer. There is a wide gap between levels of hygiene in developed and developing countries, between countries with overproduction and those with a critical shortage of food for hungry inhabitants. Veterinary drugs make it possible to prevent, treat and cure disease, to prevent or reduce the loss of valuable livestock and to improve the rate of conversion of feed to meat or milk. However, excessive use of these drugs (as well as of fertilisers, pesticides and animal growth stimulants) leads to undesired residues in food, presenting a serious threat to human health.
The FAO/WHO Codex Alimentarius Commission is the international body with the specific aims of protecting the health of consumers, ensuring fair practice in the food trade and promoting the harmonisation of food standards. The work of this commission has provided member countries with a comprehensive set of food standards and codes which enable a common approach to national food regulations, thereby furthering international trade. Particular attention is paid to food safety, which is extremely important for consumer protection, particularly due to the invisible hazards of chemical contaminants in food (i.e food additives, pesticides and veterinary drug residues).
Veterinary Services
The role, position and responsibilities of Veterinary Services in public health are primarily dependent on the role, position and organisational structure of agriculture and public health in the individual country. However, Veterinary Services and measures at the grass-roots level are crucial factors in determining the health of animal products and the reduction of zoonoses incidence in the human population.
Serious weaknesses still exist in the Veterinary Services of many developing countries where there are shortages and deficiencies in many basic areas: skilled veterinary personnel; Veterinary Services infrastructures; disease control programmes; veterinary legislation and information systems; investment; laboratory capacity; transport; communications; veterinary drugs; vaccines and equipment, etc. However, the most common problem is a shortage of funds to sustain the activities of Veterinary Services.
It is not easy to evaluate the effectiveness of Veterinary Services because of the many different factors influencing the results which, also, almost always depend on the participation of farmers, collaborating organisations, etc. In addition, the arguments put forward by Veterinary Services are often weak, based on incomplete information on the animal health situation and on unquantified public health, economic and social analyses. The difficulties encountered when convincing policy-makers, planners, economists and the general public become more acute in the absence of good results or pertinent examples. In addition, it is not always possible to quantify results in economic terms. Unfortunately, results in terms of the protection and improvement of the health of human populations, the environment, the provision of more effective livestock development, etc. are, with few exceptions, unquantifiable in monetary terms. Human life, health, and suffering cannot be measured in money terms.
For obvious reasons, the evidence of achievement in disease control usually emerges with significant delay in relation to the corresponding measures taken. Some results are never sufficiently evident, e.g. the protection of land resources, human health, animal populations and the environment.
FUTURE PERSPECTIVES Animal health programmes
Improving food production techniques, especially in developing countries, is an essential element in the general improvement of the standard of living of humanity. In animal health, this means providing better protection for the assets (i.e. herds) of livestock producers, as well as helping farmers to achieve the greatest value from their animals and fodder resources.
Accelerated reproduction processes in domestic animal populations provide a good opportunity to actively influence the creation of new generations with better health status. The protection of relatively healthy new-born animals can contribute greatly to the future general improvement of animal health.
The overall objectives of animal health programmes at the national and international levels are to contribute as much as possible in a cost-effective way to the improvement of food production and the protection of human health against animal diseases, and to minimise the negative impact of animal disease as a trade barrier.
The following objectives were recently set out by the FAO Animal Health Service:
-reduced food losses in quantity and biological quality, as well as reduced health risks due to animal morbidity and mortality, mainly in developing countries; -significantly reduced morbidity and mortality, as well as reduction of the number of foci and territorial distribution of major infectious diseases of international importance (e.g. rinderpest, foot and mouth disease, African horse sickness, African swine fever, contagious bovine pleuropneumonia, sheep pox and Newcastle disease) throughout the world; -reduced world-wide morbidity and mortality from major bacterial animal diseases (e.g. brucellosis, tuberculosis and salmonellosis), leading to reduced incidence in the human population; -reduced losses due to ticks and tick-borne diseases (e.g. theileriosis, babesiosis, and cowdriosis) in developing countries; -reduced losses due to major helminth diseases in developing countries (e.g. gastro intestinal parasites and liver flukes in ruminants, echinococcosis and cysticercosis), also leading to reduced incidence in the human population; -reduced frequency and territorial distribution of tsetse fly and trypanosomosis in Africa; -reduced world-wide production losses due to nutritional and reproduction diseases in cattle and small ruminants; -strengthened animal health services in developing countries.
The FAO Animal Health Service will continue to assist member countries in developing national services, creating the necessary conditions for successful animal health programmes and transferring new, more cost-effective methods and technologies.
Zoonoses control
Expected world growth rates for overall human population and its rural and agricultural components show a continued increase (Table VI) . Many more human beings will therefore be exposed to epidemiological risk of disease from animals in the near future. From now until the end of the century there will be about one thousand million new mouths to feed. The rate of population growth is always highest among the poor, and it can therefore be expected that the numbers of malnourished in the developing world will continue to rise. In 1989, in agreement with the WHO and OIE, the FAO began to supplement the available data on zoonoses by collecting and publishing data on major zoonoses occurrence in human populations, in order to help in the preparation of future international programmes to combat these diseases. For this purpose, the following zoonoses have been selected: Rift Valley fever, anthrax, echinococcosis/hydatidosis, leptospirosis, Q fever, rabies, screw-worm (Cochliomyia hominivorax) myiasis, bovine tuberculosis (Mycobacterium bovis), cysticercosis (Cysticercus bovis), glanders, Japanese encephalitis, Venezuelan equine encephalomyelitis, cysticercosis (C. cellulosae), trichinellosis, psittacosis/ornithosis, tularaemia, leishmaniosis, listeriosis, toxoplasmosis, swine erysipelas, brucellosis and Salmonella infections. These data (as officially reported to health ministries) are included in the questionnaire sent by National Chief Veterinary Officers for the FAO/OIE/WHO Animal Health Yearbook. The data on zoonoses in animal populations cover not only those mentioned above but also many others (totalling approximately forty). The majority of zoonoses are transmissible to more than one animal species, and the respective epizootic processes are therefore highly complex. To gain a better idea of the complicated problems involved, one must also consider the size, structure and horizontal and vertical movement (reproduction) of the animal populations.
There is an increasing demand for much more effective Veterinary Services programmes covering a wide spectrum of veterinary problems, including those related to public health. This demand, coupled with the constraints imposed by constantly limited resources, initially necessitates an improvement in the cost/benefit relation in all activities. The input in terms of human resources, funding, materials, investment, training, etc. must be compared to the effects obtained not only in biological terms (i.e. the protection and improvement of animal health and the reduction of specific disease morbidity and the number of foci) but primarily in public health and economic terms (1, 3, 6, 7) .
When analysing the world-wide epizootiological situation and all the major influencing factors as the basis for future international programmes against zoonoses, the following conclusions could be made: -It is possible that, in the near future, glanders may be the first zoonosis to be eradicated world-wide. Only five countries reported this disease in 1989 (Cameroon, India, Mongolia, Myanmar and Sudan). Glanders can be fatal in humans and equines. The epizootic process is relatively simple, and effective methodology is available for diagnosis and control together with a wealth of experience from many countries where the disease has been eradicated.
-Improved control of bovine brucellosis and tuberculosis calls for international projects not only in a number of individual countries but also at the subregional, regional and world-wide levels. This is also true for caprine and ovine brucellosis (B. melitensis) and for rabies.
-In view of the importance, frequency and distribution of occurrence in the human population world-wide, salmonellosis should be afforded the highest priority in international zoonoses programmes. The main objective is to significantly reduce epidemiological risk and the incidence of human cases related to animal production and food processing.
-Concrete results could be achieved relatively easily in reducing incidence in humans of helminthic zoonoses such as echinococcosis and cysticercosis. The methodologies are available for diagnosis, treatment, control and eradication, together with rich field experience. However, given the extensive world-wide distribution of these diseases, elimination cannot be expected in the near future.
There is an urgent need for more quantifiable criteria for measuring the results of veterinary programmes: on the production side, indicators of productivity and reproduction; on the biological side, indicators of animal health and of the prevalence, incidence and "focality" of disease. These are the major tools for concrete evaluation of programmes. In the case of zoonoses, the final and key criteria will have to be indicators of morbidity and mortality among the human population. The main objectives of any programme of this kind are the achievement and maintenance of zoonoses-free status or the reduced incidence and prevalence of human cases. The numbers of investigations, vaccinations and other mass actions carried out in combatting any zoonosis are only secondary criteria and not the ultimate goal. The reduction and elimination of zoonoses risk for human populations represents an important means of achieving the final objectives.
Food production and hygiene
The expected growth tendency in production of food of animal origin is indicated in Table I . Future animal health programmes should contribute not only to increased quantity but also to improved food quality. In countries where there is hunger and insufficient production, the tendency to increase the quantity of food before strengthening quality criteria will continue for some years to come. Particular attention must be paid to poor, developing countries where there are food shortages and where hygiene standards are very low, for a variety of reasons, creating a serious human health risk.
The majority of future animal health programmes for transmissible diseases will help, to a certain extent, in improving food production. In this context, more attention should be given to so-called "production diseases" of a non-infectious character (e.g. nutritional and reproduction diseases) and to diseases caused by multi-aetiological complexes.
The protection of consumer health is an imperative duty for all those who bear a responsibility for food production. Protecting the safety and nutritional quality of food is essential in fulfilling the general objective of ensuring that all people have access to a safe, adequate and balanced diet. Veterinary Services will have to be much better prepared and much more involved in protecting food from contamination, and must contribute to the appropriate use of additives and chemicals in agriculture and veterinary practice.
Particular attention must be given to the residues of veterinary drugs, the number and complexity of which is increasing every year. Future consumers will increasingly prefer so-called "bio-foods", produced without any drugs and additives. This stresses the role of animal health protection based on natural growth without artificial stimulation.
The main final criterion of food hygiene results must be zero or reduced incidence in humans of food-borne diseases from animals.
Improved animal health is one of the major objectives to be achieved in improving the freedom of international trade in food products. This problem is of particular relevance to the trade balance of many developing countries, where food exports make a significant contribution to foreign exchange earnings. Therefore, the harmonisation of import requirements -which should be technically justified and realistic -will have enormous importance for international trade.
Veterinary Services strategy
In the future Veterinary Services, their strategy and programmes will contribute in a more effective way to creating the necessary animal health and hygiene conditions for much improved human health protection, smoother animal breeding, production and reproduction processes and the use of domestic animals for human needs in general. One of the most responsible tasks of government Veterinary Services will continue to be the protection of the national territory against the introduction of exotic diseases (including zoonoses) which do not exist in the country. To cope with all these problems, government Veterinary Services should be reinforced, particularly in countries where the service is weak at present. There must be a reversal of the recent tendency in some countries to carry out disproportionate cuts in official Veterinary Services without respecting the commitment to programmes already under way, the needs of the country and the duties of government.
Veterinary Services strategy should be the realistic outcome of an analysis of the animal health situation in the country and of the various factors which influence the situation, together with a prognosis of future developments. Public health, economic, social, environmental, political and organisational conditions must be taken into consideration (3, 5, 6, 11) .
Decisions regarding animal health strategy are of great importance. Such decisions concern, on the one hand, the protection of the health of the human population and, on the other hand, the protection and utilisation of the whole animal population in a given country or territory and the resultant products. The aim of the strategy must be to achieve the best possible results with the available resources or to achieve the stated objectives with the minimum possible input.
The time has come to achieve a reasonable balance between negative and positive animal health criteria in veterinary medicine. Attention must be paid not only to such traditional indicators as morbidity and mortality, but also to the natality and vitality of animals at the population level. The benefits provided by healthy animals in the protection of human health, in ensuring high levels of animal productivity and reproduction, etc. are more important than losses due to disease. Effective protection of human health and food production cannot be achieved with diseased animals. It is necessary, therefore, to examine carefully the whole current system of traditional veterinary medicine which was adjusted to the needs and conditions prevalent in the second half of the twentieth century.
In every country, there will be many animal health and food hygiene problems to be solved. Nowhere in the world do conditions exist for solving all of these problems, and an accurate identification of priorities has become imperative. The basic criterion should be the degree of importance of individual problems at the local, national, continental and global levels. There must be an examination of the applicability of available methods and the probability of adequately achieving specific goals in given conditions and with the available input. The established order of priority should be the result of a cross-evaluation of public health, biological, economical, social and environmental priorities, together with a consideration of the feasibility of the methods proposed and the availability of the required inputs. The number of priorities should be limited; sometimes, "less means more". Overloading Veterinary Services with too many tasks and dispersing limited resources is not the solution. It is in the interests of all concerned that desirable practical results be achieved in the priority fields as soon as possible.
In 1991, the FAO published a manual entitled Guidelines for Strengthening Animal Health Services in Developing Countries, to assist member countries in the future development of national Veterinary Services.
The FAO network of international reference laboratories for specific diseases and the FAO and FAO/WHO networks of Collaborating Centres for different animal health problems (including zoonoses and food hygiene) should be further developed and strengthened in order to provide top-level advice and the best possible professional expertise.
With new policy, new strategy and new priorities, general revision and adjustment will be needed in all branches of veterinary medicine: functions, organisation, structure, management, economic and human resources; education, training and research; prevention and control measures; diagnostic systems and methods; production, control and use of vaccines and drugs; export and import measures; legislation and norms; extension programmes; international cooperation, etc. This is valid at all levels, from the local up to the international level. An important role in assisting countries in these developments will have to be played by the relevant international organisations. Resumen: La primera parte de este artículo presenta un análisis conciso de la situación mundial actual en materia de salud animal, zoonosis, producción e higiene alimentaria y Servicios veterinarios. La segunda parte trata de las perspectivas de producción animal exenta de riesgos sanitarios teniendo en cuenta los problemas de salud pública veterinaria. Las próximas décadas serán decisivas para el porvenir de los Servicios veterinarios. La protección de la salud humana y el aumento de la producción alimentaria por medio de la salud animal seguirán siendo las prioridades de estos Servicios. Los adelantos científicos y técnicos, así como los cambios que provocan, tanto en lo relativo a las condiciones de vida y las necesidades humanas como en lo relativo a la producción animal, implican una revisión general de la filosofía, la estrategia y los programas veterinarios. En este contexto, se recomienda hacer un esfuerzo para reforzar de manera notable las actividades destinadas a proteger la salud humana contra las enfermedades de origen animal.
